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In Eq. (1) the superscript NR denotes a `non-relativistic' Hamiltonian, i.e. the Hamiltonian without the rest-mass
contribution Mc
2

































































































































































































































































































































































































































































































































































































































































































The last term in Eq. (8),
b

 (r;p), contains the parameters which parametrize the ambiguities of the 3PN Hamilto-
nian. Its explicit form is
b





















parametrizes the kinetic ambiguity, and the static ambiguity is parametrized by !
static
.








p), Eq. (8), can be reduced to a usual Hamiltonian depending
only on r and p. Details of the reduction can be found in Sec. II of Ref. [6].
III. THE AMBIGUOUS PART OF THE 3PN HAMILTONIAN
It was found in [4], [5] that the ambiguous part 
 of the 3PN Hamiltonian, Eq. (15), takes, in a non-center-of-mass
























































In the following we shall show how center-of-mass considerations can impose restrictions onto the \kinetic" ambigu-
ous term. To make contact with the intended center-of-mass motion calculations we transform (16) to the Lagrangean
level. On this level, 

































































In view of the relation between the total linear momentum P and the center-of-mass velocity V =
_
X (X denotes
















, the following expression (which is one of the contributions









































has either to be a total time derivative (in which case no restrictions are imposed on 
) or to be xed by other terms
in Eq. (18) (note that no static ambiguity is involved here).




























































holds) and to average D
i
over a circular
orbit of the relative motion simply assuming that the center-of-mass motion is orthogonal to the relative motion. The
result is (notice that the relative motion part in the Eq. (20) is a total time derivative)
















In the center-of-mass frame D
i
is always a total time derivative. This ts with Ref. [8] where the kinetic ambiguity, in
the center-of-mass frame, was shown to be inuenced by coordinate transformations which additionally only inuence,
unimportant in this context, the static potential at 3PN order.
4
IV. CONCLUSIONS
In this paper we have shown that the kinetic ambiguity obtained in binary point-mass calculations at the 3PN
order should be getting xed by center-of-mass motion considerations. The static ambiguity was known to be xable
by referring to e.g., the Brill-Lindquist (!
static
= 0) or the Misner-Lindquist solution (!
static
=  1=8). The energy
content of the latter solution is inuenced by the topology of the involved non-simply connected 3-space.
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